The rotational spectrum of the fluorobenzene-argon complex has been studied in the microwave region between 7 and 18 GHz using a pulsed molecular beam microwave Fourier transform spectrometer. The rotational constants were found to be A = 1811.81369(11) MHz, B= 1105.12965(15) MHz, C = 901.84281(5) MHz, the centrifugal distortion constants are A } = 2.6886(17) kHz, A JK = 8.3761 (52) kHz A K = -8.278(5) kHz, <5, =0.65993(72) kHz, and ^ = 6.013(11) kHz. The argon atom is placed 3.55 A above the ring plane.
Introduction
The benzene-argon complex has been studied by Weber et al. [1] using mass-selected resonance-enhanced two-photon ionization and by Brupbacher et al. [2] by means of a pulsed molecular beam microwave Fourier transform (MB-MWFT) spectrometer. Both groups found the complex to be a symmetric top belonging to the point group C 6v with the argon atom located 3.582 resp. 3.53 Ä above the ring plane. These results induced us to find out how much the position of the argon atom would be changed if one hydrogen atom of the benzene molecule is substituted by a fluorine atom. The fluorobenzene-argon complex has already been studied by different authors [3] [4] [5] [6] , but no information about the structure of the complex has been reported. Möns and Le Calve [7] used theoretical methods to obtain structural data.
Experimental
All spectra were taken using our MB-MWFT spectrometer [8] in the range from 7 to 18 GHz. For highest resolution and sensitivity the nozzle was mounted in such a way that the molecular beam propagates along the axis of the cavity from one mirror to the other [9] . Gas mixtures containing 1 % fluorobenzene (Aldrich, Steinheim) in argon and a stagnation pressure of 50 kPa (0.5 atm) were used throughout.
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Spectral Analysis
We started our investigations with the prediction of rotational constants. We assumed that the geometry of the fluorobenzene molecule would be unchanged in the complex and the position of the argon atom would be essentially the same as in the benzene-argon complex. With the restructure of fluorobenzene as determined by Doraiswamy and Sharma [10] and the argon atom located in a distance of 3.55 Ä above the center point of the ring (i.e. on the half distance between C x and C 4 ), we found the rotational constants to be 4 = 1.824 MHz, B= 1.095 MHz, and C = 0.902 MHz. We further assumed, that the total dipole moment would be about p=1.7D. This is the same as in fluorobenzene [11] since polarization effects were expected to contribute only on the order of the dipole moment of the benzene-argon complex, which is 0.1 D [2] . Due to the rotation of the principal axes the total dipole moment of the complex has no longer only an a-component as in fluorobenzene. Instead, an a-component of p a = 0.5 D and a 6-component of p ft = 1.5 D should cause a weak a-type and a strong b-type spectrum.
We started our search by scanning the range from 9.6 to 10.6 GHz where the automatic operation of the spectrometer [8] Table 3 . Correlation matrix and freedom-cofreedom matrix from the least-squares fit corresponding to the parameters given in Table 1 . For details of the freedom-cofreedom matrix see [12] . Its diagonal elements are the freedom coefficients as defined by Femenias [13] . Table 1 . Due to the high resolution of the spectrometer it was possible to determine all quartic centrifugal distortion constants with a surprisingly good accuracy despite the fact that only lines up to J = 1 were measured. The results of the least-squares fit are presented in Table 2 , the corresponding correlation and freedom-cofreedom matrices are given in Table 3 . For the interpretation of the freedom-cofreedom matrix see [12, 13] .
Correlation matrix

Discussion
Our experiments and the spectral analysis provided us with three rotational constants and five quartic Table 4 . r 0 coordinates (Ä) of the fluorobenzene molecule as determined by Doraiswamy and Sharma [10] . The observed and calculated rotational constants (GHz) of fluorobenzene are also given. Table 5 . The center of mass of the fluorobenzene molecule is marked by " + ".
fluorobenzene molecule. It should be noted that the sign of the displacement is not determinable. Both possibilities are mathematically equivalent (see Fig. 1 a  and b) . Since theoretical calculations [7] have shown that the argon atom should be placed 3.48 Ä above the ring and displaced only 0.18 Ä from the center of the ring along the Q-Q axis towards the fluorine atom we are convinced that only the structure given in Fig. 1 a is of physical significance. In the second possible structure shown in Fig. 1 b the shift of the argon atom along the C x -C 4 axis appears too large. r 0 coordinates of the fluorobenzene-argon complex are given in Table 5 . There is a deviation of 1.9 resp. 2.8 MHz between the observed and calculated rotational constants B and C. This could be due to a rather floppy structure of the molecule. A slight change of the geometry of the fluorobenzene molecule could also explain this deviation.
